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(57) Abstract: A two-pack sealing material for 
plastic liquid crystal display cells, comprising 
the following components (1) to (6): a liquid 
epoxy resin which bears on the mass average 
1.7 to 6 epoxy groups per molecule and 
gives an aqueous solution having an ionic 
conductivity of 2 mS/m or below when the 
resin is brought into contact with ten times by 
mass as much pure water at 40 to 80 °C and 
mixed therewith to thereby conduct extraction, 
a curing agent containing one or more members 
selected from among tetrafunctional mercapto 
compounds, modified polymercapto derivatives, 
microcapsuled imidazole compounds, and 
adducts of aiicyclic diamines with methyl 
methacrylate, each of which gives an aqueous 
solution having an ionic conductivity of 0.6 
mS/m or below when it is brought into contact 
with ten times by mass as much pure water 
at 40 to 80 °C and mixed therewith to thereby 
conduct extraction, a curing accelerator, (4) an 
inorganic filler, (5) a silane coupling agent,. and. 
(6) rubbery polymer fine particles which have 
a softening temperature of 0 °C or below and 
whose primary particles have a mean particle 
diameter of 0.01 to 5?m. 
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(4)- H«®^SI<Z>1 0 0®S«P^fc9. (1) **df^»Jfifc (5) 
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<fc><5 0 

(i) &&&to<Di ote%M<D4 ox:~8 oK<Dnfcb&m$n& 

(in o o nm<Dm<km%mi&-rz> 6 o < css«^2 o o 

g/m 2 • 2 4 h r s 5 £ fc. 

(i i i) £fej$4b<z>BHb#<?>!ft£?g&& (Tg) ^o°c~8 5*C©«HK:*> 

( I V) Rja^»©«ft^©MTO»i«#tt** s 0. 5X10 4 Pa~lX 

l o 6 P a<D|gffl{c:fc5i:^ 0 



7 



WO 01/98411 



PCT/JP01/05330 



KTfeS, huIB (I) - (IV) £|W)B#{;i?i£U ^^^i^al,^-^ 

^5t\ mm (i) ~ (i v) i^-mim, =-#**swm. m\mu ta< 

^%m(D^^^y^mu^7^±;vm^-^nm.^xn, mm&yxoi o 
few&<D4 o°c~8 ox:m7kt%?&fa&m£&xt£ZfcMm<vj*yfcm£xm 

2mS/m£lTT*l)5o 

5 6 0°C^m^^2 0 0 g/m 2 - 2 4 h r s 5fcSfn?*>5 - £ tV\ 5 

So <t *>0£L< tt6 0°C^S^4#tt^i 5 o g/m 2 - 2 4 h r s *»t, $ h 
KlilOOg /m 2 • 2 4 h r s *ltfc§ 0 
-rt% Sf^l 0 0 /i mORMSfc 9 ©gjSft (x) ttT»otftH*J:9 

(X ) = HiJ^S^ X [^©^ ^ (n m) /l 0 0 ] 

Thermomechanical analysis) <fc 9 bfrfcfi^ig.^ (Tg) }10 t CJ^±^ 
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inm{%T*%Z> 0 J; <9&J;L< 13 2 o°c~8 5°C<A$&|ST*fc5 0 

flfit#tt^li, 0. 5X10 4 Pa~lX10 6 Pa <D Ll\ ^ p f 

5o <£ L< 1*0 . 8X10 4 Pa~0. 9 X 1 0 6 P a^f&H, £ bkZ-ft 

3; L< ftl X 1 0 4 Pa-~0. 8X10 6 Pa ©ISfflTfeSo 

IV) £klcTIB (V) *mmm&tStifcmf&W-?hZZ.k&3:i9ft-kL 
V\ (V) iC^-ftefC^tes 5 0 Mmff^tefe*bfcBt©5 0°C~8 5 "CI? 2 0 

ilfil^, 5 0^—1 0 (TCfC^T 5 ~ 5 0 0 0 P a • s ©J6ffltt5it"? 

ooopa • sUTx-htut, &mm?i'x$.itnfcmm7i'xtt\z£ZMm 

5~300OPa • s (D^ffl N X 9 0* l<»5-1 0 0 0 Pa • s <D^MXh 

So 

»K^»J^^Jt^b^Wj!^#^^(e:^<^#-rSo Lfc^oT> 
ttMSr^-TS <fc 9 «fcv\ 
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^f;«I©0. 5~i. 2^*(D|5ffl, #£L<teo. 7-1. i^*?)$S 
tfe^TWgiil^^O. 1-2 0fCft%<2f&fflT% £!9#3;L<ttO. 

(1) -^H^fc^/K^g&fri^l. 7 #1-6*®}^ ^olOMi 

(DA o°c~8 o^oMTk^^^^LTttai^il^^fcTK^o^^-^^^ 

2mS/rag(TT'fc5itx#^^ti 15-8411% 

(2 A) 1 0^H©4 0°C-8 0°C(DM7Kt^^LT^tli^il$*fe7K 
MtfM^V^^O. 6mS/m^TT*fe5 ( 2 A- 1 ) 4 Wlgtt^ 

Mfc£$K t.fz& (2 A- 2) ^/V^^h^^^b^fm^lStfc 
«il£*&3&* b & S 8Ht#J 10-50 

O) miti&mm o. oi~i5ii% 
( 4.) mmm-tzmm 5-50 sts% 

(5) -yy^tiyfV ^fffl 0. l-5fl% 

(e) ov&T(omk&M.&%whz<D-]fcm*<D¥®m*m>o. 01-5 
£fc 1 ^m©^^^ ~ 

(1) -#^4 J ^^^g£SC*¥iSll . 7m~6m&h, HI Off! 
(7)4 0^-8 0°C(OM7Kt^^^LTt4|li^$^fc7K^(7)^^y^#^^ 
2mS/'m^T-efe53i^af^0 15-8 4fl% 

(2B) 1 0{£Sf»?>4 0<C-8 0°C©^7k^^ilfe^^tTtttli^«l$^:fc7K 
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^IW^tyfeil^o. 6mS/m^K-fc5 (2B-1) -r 4 9 v 

ikZtitzj $y>f-Mk&W. (2B-2) ii^7^y©/w^ 

* v is~htttom*bmi£Hitintiitft2nu±frtobzm<m 1 o~5o 

( 3 ) WMtl&mffl 0 . 0 1-15 M4% 
( 4 ) ftftRftftftl 5-5 0ff% 

(5) V7^5'7 , !Jy^ 0. l~5ft% 

(6) O^T^Mfat^#^^©-^©¥»g^O. 0 1-5 

y l~2 5fi% 

£v^) , (8) T7$>**, (9) =¥-t^7°tilL=i^hn-/^J x (10) it 
ttfc^X, (11) MM. W^y^aWv ff*k fte*k WM#k fflfeftk 

[ (i) 3ua?#i/«fai3 

mi. 7mU±, L< fcfcl . 91@^± % J;<9#£L< #2. 0^^±6i@^ 
T#1-*^#*i'*M&&;i!v^r. fcj&sff* U\ (l) 7)5. 
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fifrfB^tf^S'flMli (l) tt, 1 0^g*(^4 0°C~8 O^COMTKt^^t 
Tttffl^*$*fc**tt©>f^-^fi#«aSl OmS/m^ iJIL<|i5mS 
/m^Tx i^$l<tt2mS/mJ^T, £ b t < «?I£PS#£*T £1" 

jt&lB^#=¥V®J|g (1) ©fcj*»T!©£#*fc LTW\ 15-8.4fl%tfe 
(1) tt, ***-C2 4«FWttWLT'#fc*?»*1'©ji[*-< 

tf-^fc&J: 9ft»LT*«)fca#^^»JI|^©*D7K^ttifi*»ariS3 o o P P 
mJ^T, ISKttlOOp pm^T, i9j?*L<H50p pm^T, 
&*L<ttfcffll!W»rtTfc5o Al*^<!ftt1i[*aiASr3 0 0 p pmJ^TttS 

WIB*#*V«flB (l) ft, (2 51D) tt#:ffe6x^^Mt, 1 

fctt, -1 0°C~5 OTCX-mfcX~foZZ.ki>miZL\\ 

mB^XZ-t'ffim (1) ©, ^-*a:-S/g^iJ-eh^77^- (UT, 

7 0 0 0UT1>WkL< , i^tL<ttl50~5 0 0 0, 3fefc#*L< tt 
3 5 0 ~ 3 5 0 0 ©ttffi-CfcS. ntlE« 7f VJ^IW^^fl* 7 0 0 
0^TTfetltt\ *mW<Dmj&W<DBXT-i?ik'&<DEm$ti&m%l OOOPa 
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-«w-cfe5o ^p^^m^^os^b^^i^^-rs^^^v^g (i) 

i&jffiifc*/ ^y *s*j;v^7.TMk'&m, ft&m*; try v-^/^^^/Hb^, 
^/^y^A-^ntfvv/tfy vo^fyft^, ^/ ^y s^^r^y 

usiteftT^a i 3i t- ^ p t; k y u t (DRj&vn btitcmmte* / y y 

^3§gc# i ~ 6 ©T/V^S*fettT^^^S§r^ri-5«&IB^y 



13 



WO 01/98-111 



PCT/JP01/05330 



y^rj n-/l/^;7;V^/i/x-7/V N t e U t° U y }) n — /l^ / 7 A^ A^ — 
7VK MJt'nt'uy^y^ — A^- / 7 A* A^— 7VK ^!)lfnei/y^!)3 
- a- * / r A * A - t A if £ ^ if £ ft 5 0 

/—A, 2 -^tVw^v'ATAxi — ^^fo-;v/n^y^/7;^/n 

n a t Ky yt ©Rjsr* e>*ifc#*fc* / ^ y vVi^ - ^ Mk&w as ft 

/—A, xf^7iy-;K n-^nt>7x/-;K A V"fxx fc° A 7i / *— A x 
n-7'f^7i/-^ ^yi>W7/^-/K t-7*Wx;-;K =3r^W 
-A\ "7-7 h -Aft £>*l<5„ 

diJK^^^fi^w^^y ^y v^x77/Hi:^) 

TA^A^^xA^Tcfi^#^^^A^V^y 7;v^x7f;utx 
fc° ^ n A t K y V £ ©RjfcTfc b tLfcTO^^ y ^ y i/A^^xA^b^^^ tc 
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— /K 4, 4' , 4" -^f yfVM)7 (2-pi^/U7^y-^) , 4, 4' 
- [ (2-t KB>S/7x=4') t^P-V] [2, 3, 6- h!> ^/l^a 

/-/V] , 4, 4' , 4" -xf ])7 f yh!)77x;wK 4, 4' - [ (2- 
t KP*^7x=^) ^^1/^] t** [2-^f/V7jc;-/l/] % 4, 4' - [ 
(2-fcKn^i/7x-/V) oi^l^y] [ 2 -^^7V-7^y-/V] % 4, 4 

' - [ (4-tKo^i/7i-/v) t^v-:'] t?* [2 - ^f;P7xy-;i'] x 
4, 4' - [ (4 -t Kndf ^7x=.^) ac^-w] [2-^/V7i/- 
^] , 4, 4' - [ (2-t Kn^e/7x^) 7*^1^] tr* [2, 6-^y 
^7i/-/l'] % 4, 4' - [ (2-t Kn^rV7x-/V) cx^v] t** [ 
2, 6 -v^ ^/l^^y-zV] „ 4, 4' - [ (4-k Kn^f^7ix/V) y ^ 
1"^] tr* [2, 6 -*J*^As7*J~-/V} % 4, 4' - [ (4-t Ko^^>7 
az^lxV] t** [2, 6-^f/V7i;-^] ,4, 4' - [ (2- 
tKP^^7x^/V) ^fl/y] t*X[3, 5-^Wi;-/v] , 4, 4 
7 - [ (2-t Kp^>7i=/1') rr^l/^] \?x [3, 5 - f^7x / — 
, 4, 4' - [ (3-t Kn^^7x-/V) ^^W-i/] t'^ [2, 3, 6- 
MJ^^7i/wv] , 4, 4' - [ (4-t Kn^*/7x=^) ^fi/y] 
[2, 3, 6 - KU ^Wx7-/P] N 4, 4' - [ (2-fcKn^f^7 
p*^l^] t** [ 2 - n ^s^f WV- 5 - ^ ^/V7 x / -/I/] x 4, 
4' - [ (3-t KP^rV7i^) y^l^^] [ 2 n^^A— 5 

-^^7i;-^] s 4, 4 7 - [ (4-t Kl3^e/7xx;V) ^fl/y] t* 
* [2-^PA^^-5-^ / v7 1 y-;i,] % 4) 4 ' _ [ 1 _ [4 - [ 

1- (4-t Kn^f^7i^) - 1 -y ^/l^x^A-] 7x/-/vxf ijfy] 
t^7x/-/V] , 4, 4' - [ (3, 4->7tFn=!fV7i=/V) ;*^Vi/] 
C2-y^^7x.y-7V] „ 4, 4' - [ (3, 4-^tFn^v/7i^ 
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) t^W] fc** [2, 6 -*J*3-;V7^J-;V\ x 4, 4' - [ (3, 4-i? 
t Kn^^7i=;i/) ^fvy] if* [2, 3, 6 - h V y^y^y — jV\ x 
4- [If* (3 -ixy -t Fndrv-- 6 -^f^i^) ^ 

/V] -1, 2 t^y*?^-— /l^^S^f fe*T,5 0 

^4 Kn^y yl^i^ y v^x-f ht«, ^Kn^y^t 

yVw y — A'Sl ^-iiffi y* y i/ —yvWb£-^ t ltft> i/ yVi^> y — >u< 1 
^t°y o/vt Ky v^<^RiS-e#fetifev-y"Vv^y — /u-M^ffiyy v-vvi^— -f 
MbiNteW^tf fefr£ 0 

&ffe*i5o 

flg^^fctt^^^wy y v^i^- yvi^*x/Wb^%£UTte. t Kp 

(mm^m? y ^/i^-^/wb-s* 
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~y ^ x ^^y y y ^; y i'Tftt $ f f i^r ^ y i x p ;v 

5. 

(fc *V yfi^«/!)*y^ft*W 
ft: ire fc° ^ 13 ;l/ t K y ^ £ bttfc fc ^ h< ^S^ffi^ y $/S?/Wb£ 

f^t^^^^i/y^Mfi^y^T^ix^sttTyWi 

t V ^ fc > ^ ^ t k y v * (DKfo-zm h ft z> / # 7 y * m&m? y ^> ^ 



18 



WO 01/98411 



PCT/JP01/05330 



(i) tttn (i -i) mmm^^/^tzmm^^^mmt a- 
2) ^n^x*i/®mt<DWL&®.i&M-?h v ) , mm (i-d ra^^^/ 

^OBUlB (1-2) tf77x;-^Alx^V«t 
[ (2) 0Hbffl] 

EHbftJ (2) <D*mW<Dmi&V0V>m&n&£ UTtt, 10~5 0li%t*fc5 o 

l 0«l:%£iLk£-r5£* (1) ©SHbtt#A#£fc!K mstt© 

^m<D^y^v^mm^^^miy-^m^m^m^^m\m\ (2) 

tl5^fc#J (2 A) £LT«, 1 0§flO4 0^-8 O^fcMci&fcfe^UT 
ttm^lH^feTK^O^^^^dSo. 6mS/m£tT-Cfc5,.P;T© (2 
A-l) $fctt (2 A- 2) ' ^feSJfixfe"l«*7tt*-2*«±-«>jR^4fc"e*).5* 

frR^htlZ&fcM (2B) £LTte, 1 0§Ii©4 0°C~8 0«C 

ie (2B-D (2B-2) frbm#tiitim$.itt&2nu±<?>iBi&ya 
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(2A-D 4 i $m&*/\'Z-7hi\:£® 

(2 A- 2) tfrX^YmMfo 

( 2 B - 1 ) W * n # •f'ZA'itZMtJ X PS-A'it&to 

(2B-2) Jili^75WW^^y V-httJPft 

0. 5mS/m£(T, £ 9 L < 0 . 3mS/mJ^Ttt5o 

#] (2A) ^LT, (2A-1) 4 tf&m * A<#Zf h4t&® &1t 

tt (2 a- 2) */\'*?hmMfc%wmx*m^z>zbtfftt. lv> 0 

£*T£, (2A-1) ~ (2B-2) fco^Ti£L<ifc0H-3„ 

< (2A-1) 4^^t4^^^7 P h^#>> 

(2A-1) 4tm®i***'7h4t£tMtLX^ ^pmjxy h-As~¥h 
7*cX (2 hT± h*— h) , -<y^^])^}) Y—7Vy- Yy^r^ (3 
-^;^/f/DW-f) % <<isfi=.yxy j*—,^ j^^* (2^yy° 

< (2 A- 2) *tt#!7p«^*^ffNM*E> 

(2A-2) SEtt^y^>r/*^M|3»#:tLTtt, ^#^V«HII«tt#!; ^ 

7-*— hSO. 01-0. 3^*, 0tL<iiO. 0 5-0. 2 5^1, 
tt<«0. 1-0. 2SS££jfc£*T#fcfctf)#^tf kfrSo 



20 



WO 01/98411 



PCT/JP01/05330 



huIb 3 wi£44^ fr* hit&to t lt«, ^ y -fe y v h y * wf v 

miE4W^t4^/l-7J7 B h^t)^LT«, BUlB (2A-1) 4flBtt^^7' 
^SP^©^*^^^^^^ (2 A 

) £LTtt. MI2 (2A-D ^tBtt^^Mb^*^ ^y^oiy^y h 

-/V7f7^r^ (3-^;^7°h/n t 8 ^— h) 9 > ^Ob&IB (2 A- 2 

*./U«©-f yisTI— YzfXsTSV-v-oim'&j yiyr-r- Moo. o 1 ~o. 

< (2 B - 1 ) V vXT'lzMkZntzJ 5. ?V—K'Qc&1to> 
(2B-1) ^J?v$7±Mt£fctc4$?^/-Mk&y9bLX\$, N->> 

T y 2 -rn^/V-4 -^^/W 5: /K 2 -rc^>- 4 - ^ ^/W 

5 ^V-/k 2 - ^ ^/W 5: 2 - n ^ x^/W 5 ^y*— if 

< (2B-2) )|g|^T^©^f;V^^ y V-hf«$> 

(2B-2) j^^t^©^/^*^ y ^FWHTIt ^ 
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[ (3) gsttteitan 

hV X&tf-A'TXS * s f-A'7=c.;-J>VMm. 1, 8-^7f^l3 (5, 4, 
0) !^xi?^-7i£ii mT> DBUjfiUfcl^) , 1, 
(4, 3, 0) -7^y-5li (j^T, DBNJ£^£l>5) . 6-^f/V7 
57-1, 8-^T1ff^^n (5, 4, 0) - >7 7 i&ii (£TF, D 

mumimmm (3) t LT/!rv^<2i£#£Li^{4 % ^s44^i£<, ^ 

^^tt^t£f^<^-efci9. jy£#JK:i3:. i, i -^T^/i^*!^^ dbu 

fH^&SfiJ-a^O. 0l~l 5Sf%, 0|L<liO. i~l 5fi%, J; 9 
fftt<ttl-l5 W«%©^ffl-e& 5 o 0 . 0 1 K*%£Lt £ -T -5 £ £ T% la 

mimmm (3) t ttii, M^^^^^p^^^^T^^fer^^y^ 

m<D%&%\tfimm$. L < « 5 0 p p mOT, i^tL<tt30pp m£AT, 



22 



WO 01/98411 



PCT/JPOl/05330 



ut\Zs mimmm (3) ©ju^^^So 

1, l-v?7/^/«ilft:aTlt 3- (p-^nn7i^) -1, 
1 -Vt^/l-mm, 3- (o, p-^0P7i-/l') -1, l-Vt^/Vfcm, 
2, 4- [If* (1, ] h/^^, 2, 6- [tf;* (1, 1 

y y v 2-*3-/\s4 *yv*-/pm7kT h7t fp7^/vii 2-^/v 

XV T$i/ik&®t^#*i'ffimk<DTy? hfct Ltfi, )J7>;y 
r x >ik&Wb i?4 y^r-j— hik&Wb vmmt LTte, 

N-^7^7U7/VW^^ ^#t7:>V£, *M y*/T1—hk% 

( h V 7, *j y ^7 5: y y f/Wi y -/vifiS) 
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(DBUI1) 

DBU#!i7i/-;^ DBUt^f/^t, DBUtKytl DBUfci 

Kiftj&if^Jf btiSo 

(DBN^) 

DBNliHtlt DBN7x/^I, DBN^|7x/»-/H^lll 
DBN/K!J7i;-;l/t % DBNt^^I, DBN^W«, DBNl 

(DADBUi&H) 

DADBU^St LTfi> DADBU7x/-;H, DADBU#ffi7x/- 
;W^W, DADBU#!J7xy-;l/I, DADBUi^fMl D AD B 

u^w^ifcfi* DADBUili^, dadbu/^7 f;vxy^7#yiM 
if^rffcns. . 

3) atit T/^/vmmmm^, v p ^s?^ w $ ; ^ f ^7x /-a«, 

*5J:im, 8-i?riPirv^P (5, 4, 0) !)yfty-7l^bi}fti5'> 

sbin, m^r^/^mnMwtLxn, 3- ( P -^n7i^) -1, 

l-^y^/v^^, 3- (o, p-5?^nta-7*=>^) -1, l-^y^-^m^v 

2, 4- [If* (1, l-^y^/V^^) ] h/l^ny, :frj:t*2, 6- [If* ( 

[ (4) smragan 
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^©^70* Lv^t>©« % Mm&i/v $ft£xF/$zfr\t&m&y/i'$i'izt£}z 

-a W*(^mfP*^^^ t < (i 5 0 p p mJ^T, J:9fftL<li30p P mJ^T^ 

MSrtms. T/v#y&Ji©^Wfi;©§£¥n£:5 O p pm^TttSfcft 

(4) ttm 6 3 2. 8 nmjft*©Wf-fe«[fft 

(d 50 ) ^0. 0 0 5-1 /imO^fflic^S *>©as£903: LV\ d" 
&5 »mUTX*hZmmn%mM (4) Srffli^i:, ^ B B 0 ^^©^>^^*S© 

■**M©lft^*tf©ilflMt3llS*» (4) ©Mll^tU, #3;L<i3:5~5 
0®*%, J:!Jff*l<ttio-4 0lt%otSffl-efc5 e 5SCS%E*±-£#$ 

*w*«a (4) mm^#*i'ffim (o , ws^^s'/yv 
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(5) T*mm\z.r?7 MbtftHto^it^^ ttmtL^ 0 

Tt>J;V\ $j1gSSf7t«£lJ (4) ©1 0 0«*»^fcl?3i^^||| (1) 

^.t^v-^v^^^y y^n (5) ©'>&<£ t>-:#^ 1 ~5 ommn<Dm& 
So *t\ him&£thx^zmmw%m\xhz>fefc 

M~t 0 ZCDmmKZ V, ^77 Mb^ttLTV^l^/K=^>« (1) 

TJ^y^^fiJ (5) 7)S&l^£;ft,5 0 itulB^j^ LTte. =^#*i/ffim (l) 
^Tt^y^^y (5) ©&^£|JT*&>3, tct7L\ST±hy, t^fr 

77 y\m^^mmm.%^m (4) ©^iiit/^ 0 -©ai^ii;^ £a 

4] x 1 0 0 

*%w<DU&mo>&fixh%mm%%mm (4) o^ti^fts^tL 
[ (5) 

0£L<teO. i~5fl%, £ «9&£L< teo. 5 ~ 3 mM%<DmWXhZ> 0 
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C2 tfVi^ f-fri?* h dp- 7 7 - ^ V) ^ K^f V7*n tW h y f df i/ 1/ 7 

Mjxfdf^^ y - 7 ^j? n tVV^^/Vi^^ h*->i/7V, y-T^y 

-7 U^n bVV hdrixv-y^, N-T 5 /if/V-) — f 5 tW 

>7^ % N-7^/xf;l,- 7 -7^y/t:t p ;HsiJx h^i/^?^ N-^;c 
— /V— 7 — T 5 7 7°n tVV h P y hdrv-V^ V, N-7i-;V-y-75y7 ( o 
tf/V MJa bdrv-^7 ^ N-7i=;V- 7 -T^ 7 :7"n \?;V*^-;W* 
i/ylSy N - 7 x 7 - 7 ^; y n f f ;i/^x b ^ i/i/ 7 y % 7-;*^ 

tr/M^s?* h^f^7^ 7-T^/7°ntvvhy y f^ve/? 

7 -*Wf\>"?xi 7 -^/V^'K^in f/V 

h!Jxhdfi/i/7y x y -^f yi/7t- t°/vy ^/V^ai hdr^v-7^ 7 

^m^m^^Oiyyy^J >y^V (5) (Pam&iU^rf'J 

[ (6) 

^HSMTP (6) iltlt *9*-?-fei:mt>ttSTorsinal Braid 
Analyzer (J^T, TBAtl^) ^#fcfciMb/k?&^ 0 °CUT<0 hWtb t) , 
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jfH<ttl-25lt%, i9ff*L<tt3-22. 5ff%, <£ 9 £F 

=fA^#y^-»^ (6) <Dmt&u&% o°cut t-rz> tx% i^utx* 

(6) ©— fctt^©3F*&|fc^«B\ 0. 0 5-2 |tm©®BBT*>5o 

-WgL* (6) fcUTtt, -3 0t^T©Wll^fl, ^©-^^M^ 
0. 0 1-3 Mm©«H©^!I =y^|Sf^ % fccfct^/^fc^T^ DAsdt&fo 

y-rHKtt* (6) ^flH4=fA«[^T**)5©^*tV\ 
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#*^#Jg4U£&A£fctt&TbT, «M*ttfcS£U mmt.ftniT^y hit 
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i^Uti/7^y^t-/K ^y/nt°i/y^yn^/K #yy 
^ i/ v ^ y =i -a, j& ^ ^ e> 51 tftifc'> * < t i a <7) v= t > 7i?fy 

T% ifcft/Ky ^P^rifi/i^— /K I^ytV7^y^t-/K /K y 7° p t 0 W 

trilby =f y r> ^ ^gicjs ct h y r s ^±o#.flfir 5 Wb 
^feo*#T-e, # y v n f - v Vr $ v % fcifcry ^ v ^ ^ y 5 y , 
^ y y°n tfi/y^jj3-/wy7 ^ ^ft if^e>»tfttfc^*< t h i n<D&m*sr 

h y i/^-r y V-T7-— K ^7i^;m ^yt?-f yv7t- 
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*5i^/^fcfi^n s'^^y^-tfdi^rVx/^Pr- &S#y 

^y/v^ ->y=iv^ % *^^xy^, ^y.^Tvi^ 

££>5ft*fiJl^\ 0. 1~2 5lt%T'l)5: t^»*LV\ ^tf**ymt&. 

mmfcVom. t Kn^s^xfc^iwrf fetus. 

&£L<ttO. 0 1-2 5 11%, <fc<90^L<«O. 

i ~i oSCft%2£A£*vcv>5 t>©* s J;v\ 

5 ^ / -7 - ^© 7 > $1*1^, «6M*8K #M*frife* 
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^A^y^-M^ (e) tf^#*i/$m (i) ^fc^t lt#&lt^ 
y-^-M^ (e) t<DU&m*m. mu&mzft^mwmxmmh 

v j*mm&i%mLxfe&mm*mwm (tem) *^f^i§Mm^ 
mum (sem) -em^bT5i^-rs^, ^b#£>^nji£^$ci rsij^l 

Kfrtf <7> S EMil t W-ft tt7c*^Mr#T^^^ LxtEii-r 

■tzjjm^ ^^rimcD^mitm^^MhxmM^^xmm-r^^m^t 9 ^ 
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-W&* (6) ds^^df^fttfli (i) t^mK^yy h LTV^T t> L N ^7 

[ (7) y/^#y^-«ik^] 

^P^^^^^^^^^^^^^/vffl^w^m^TiimjlH (1) ~ (6 
Sfe^fiHTfc^-t-JftHc^r^y^y-r-lfctt^ (7) £0. 1~25I1SU 

oftUrtb/kr^ yAo#y^H**MP (7) Mt5rK% K^ft^fffc^v* 

^tDifiiifcMT* y ^y-r-fttt^ (7) fctt, TBAi&>b#«>fc#rtb£i& 

ft, #3: L< f3 0. 0 1~1 /zm x <£ "9 0* L< 2~0. 5/zmtf>i$ia£ 

1-5<D#J;v\, iSlitWr^y/^Uv-a^ (7) <D-^^©sp^fe^H 

y^y^-«[«[^*%ff*uv< 0 
t»Em*««3ftSr»ow*flsjsr^ y*#y ^-mim*, ^y-^-^M^-r 

sf/vfim (%) = (^<s?fi/i 0 g) x 1 0 0 
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(SPjS) T*9~l l©iffi}^St)©^t<, 9. 3-1 

i^^^r^ y /i^/Ky^-«^ (7) tun o. i~5ofc»%<^l§ 

Sfe&ff*L<»±, 6 0°c~i 5 0t©l:ft^fig^t^, ^©-ifc&^&as 

#38 W © 7° 9 * ^ s> * A'ffl A'^Jjft^* T , buIB ^* A tfc # V 

(6) fcj«*fl2AT> U^tfy-r-lfclfc* (7) bfr^MKM&ikZ 
HX^Xt^<. =f^^y^-»3K^ (6) asnT*B£fcU itt#rtb£T* y 
/v#y-T-$c&^P (7) ^^x/^«LT/j:5, v^tf>5 =f Aft/tf y -r-f* 

tt-r- (e) tjisttfls^T^ y/^y -r-ms^- (7) ©=ri/iM«^»s? 
A*^t>**tt5 0 ^fc^tD^i^^b^r^ y/v^y -r-mtfc* (7) ^37' 
te^u J&vttfy (e) ^^x^ttttsar^i^as^f 

Afc&l^T, ^T*@£ i/x^ftOgtltt LT«\ ^7*B£l itfci^ 
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[ (8) VyV*} 

Kll7y^^ (8) £0f/B1-5r £j&s#iLV\, !7$^* (8) ©ftJASfl^i LT 

*fc, !7>^^ (8) (1) ~ (6) (1) ~ (7) 

ftlOOfi^LTO. 1 ~ 5 ft^t r i IV\ Vy 

**E«fr*&ttf- frMmf&Vsi 0 on&n^tcV 0. l SffigpmJr. 5ftSlTC 

r<D^^T*^>, m&ft 7 Otl^±l 5 0t^T<Z>!7 y?Xl)W£L< , 7J/Wv* 
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mT(-i7s/^^ (s) <o&r>M;W.mm*7F~t 0 mm^s&y y?*b lt«, 

#/l-^]7s/^ N *y y? X, 7? *n£ x 

ty>7^f -tisisi/tez&mtr bti& 0 ^m^uy^^bvxn, s<? 

M^v y?*b LTf3\ 7 4 y-y^—Ynzfy^a-Vy^^^n^oymMW-, 

m^&v y? xftetfmifbtiZo TkmtvytxbLxte^ ^^rvymr^. 

KT7 yt*t£}?<DT % YVyy-*, # y =c^;vy y $ * s $-/<—;\>yyy-*f£ 

[ (9) ^-t y7°mL=i> hPWl'i] 
^y^ffiL^ (9) i a B a i*t;K^=¥t s> £ 3 ~ 7 

m©*i-e^s^ojE^(cpi5-rs r b&xzZQfoW&zbxhy % roj;?^ 

au, <t l< j±o. 5-2. 5«si&0>$aiB-cjflv^*L5 o 

(9) ^^TfiJ^^*fe5^t LTtt, SEMIIMS, TEMW 

^ty^l^yhn-^ (9) HTIt =L#**sMm (1) lUotl 
BHSftftv^HMK, t^-^ttf, #ttJ«lt?te^©±Tfe 
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[do) ^rn^^-x] 

^Utt^-X (10) t Lttt, ¥#J*£^^3~1 0//mT% ^O, ft^cffc 

1 5M*§|5©tij^T^^$*?)r t^0^L<, ^5-rsr^T% n^mtt© 

^mttt^-x (i o) iuft n&mm*. m&m&ikm*. k-&m$L*, 
n&m&^om&mt ita, e£fc*r#aistf fetus. 

*&JS£'&& : F-<£>i*&JI<£&£ ltd, &A-£&, 

^s^^^^js^t its, A--y^^, a-a-s-a* 
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.«ria*«ttif-x (10) tint ^^l^^^tt^^fe^L^i-v^^T^ 

fflB^mttf-X (10) ©^J&^&ft, BufBLfct£ffl£1-5r fcflSiv^ 

C ( i D «£] 

bid, R|i^4bi ooM&fcStU a#*i/#«li*B»t3&*o»jfti^i 5 0^ 
b 2 2 0°C<D|SH^fea^^^^S^^LT^tt^^J (11) 1-2 5 
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mm (11) i:LT(i, ^^n^fyft^o^hy^ ^-^/u&fa y 

7VK ^xf nw^/xf ;l/x^-f;^ >/ifl/y^!)3- 

xi— /V*; 7xx/l/x-7/P, i^xi^- xi— yl^y f/Px-7/1/^ 

i?3L^Ul/jnj xi— /l^rt^/Voi — tvI^ itai^uy?*}) =r — A'S^'p fVloc — 
7VK *?ot^V^JJ xi Vac— x/K ^xfW^!J3-;^7sx 

n— yi^y •f^-/v^^- j r/vy±T— K ^*5-vi/W =i~sv^y yzc—jv 
^—T-jvy^T—Y, ^=5-v^yy ^-;v*/y J £T—y, j?xfvy^ijn^ 

>-^y xi— /wey ^/vai— x/VT-fe^-— K ^^v^^y xiwi^Xirx— 

#£LV^#J (11) £LT{3\ ^i^^y xi-/i^y ^/voi-tVK ^ 

^w^y 3-;^;^f/i/x-7/i/7tf - k t^^n^y a— /i^y ^ 
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iztc&mfcfotx. w<y^#k mm. ^rmak m^y^^^^p^j 

(1) ^#*isffim, (2) mm, (3) mimmm. u> mmn^mm. 
(5) vyv^^^y v^j, (6) o°cj^To^t:^^^^^^©-^^ 

<7)¥.®%L^-&t>t 0 . 0 1 ~ 5 m mtfeS ^^^!) v-^tf j&giC 
(7) 5 0 o CU±(Dmk&&mZ&h%(D-ifcn*(D¥-®m*m$2 /im 
&.TT~&Z>mmkMT? V/Utf y (8) Py** % (9) 3r^$/ 

^aib^^bn-^j, doiittif-x, (id mm. ^v^^m. 

d) zi#*i/®m. (3) mimm\. u> mmw%mm. (5) 

(6) otsiTo^b^ja^^jt^-t©-^^©^^ 

0. 0 1~5/zmt^5^t3Kyv-^^^l % (7) 

5 o°cu±<Dmk&&J£%Wh%(D-i(k®.?o¥-®ffi. : ?&tf 2 n m^yxh^M 

mtM,T? V/^V (8) !7-/^7; % (9) ^t'^fflU^yfo 

-^au (1 0) #m&t*-x x (1 1) i^y^au mm. mm. ~*s 
mm. mm}%t*mi3\\Lxmtbft±u£mtf£mmkte5>o ate z<Dm&. ( 
2) «^]©^^^^h^t^5„ 

*tzmmm*. (2) SSfltfiJi (3) ?i!HM£^2iJ£©^£^LT&J:<, 
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tsbK (2) mtmt (3) mimmmt u> mmn^mMt(Du^mtLx 

H! t LT(i % ftt. L< ttEStt«tHciS 2 5°C^^ 1-iOOOPa • s <D 

mm. «^L<tt5~5oopa • somm, &bK&$.L<\*i 0-20 
opa • scommvh&o ^mm^yy^^-y^mm^m^^m^-^mm^ 

bfttc lrpmHOrp m<DQ$<D%k]glt (lrp m^^jt/ 1 0 r p mf£^jt 

mz.TM* 3 k^t, 6o , C'-ioo , CT'iffi«iiu mw^y^y^ 

^tS'^) "fix ^fflt-5^ B B 0 @(^CT3~7"/zm^l5IS(^^-r5o mft. * 
^yzf^ls hn-/^JSr^— ^©S^F^^jgHEg^^rSr bKkoX, 0. 0 
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m^-^m^^MLX, ftt. L< 8:5 otc~i i ot^ J:!)|ftl<ii80 

°c~ i o o°c(ommx7v>*=Ly-mm*ft^Ti> ^\ ^u^^T-mmo^ 

1 1 Otl:it^l/^ i 7^STfcoTt)7 0 7^f^Itii^t/l/©i 

Iia3 {Cl^lt5BUlBfi^S^P^i!^#i: LTte, 6 0°C~1 0 0°CT 
0. 5-2 4BfP^ 0£L< f2 7 0°C-9 0°CT'l ~1 0B#^Tfc5 o 

&&m\!£%$ii&XZ 0* KttlO 0 °C~ 1 1 0 °CT- 3-20 #&^<Z> 

U K^TT^^P^T^^SIfc^m^i/x^^^^yix^^ 
^ ^fiETT^^^L.TMiJ^^^P^iE^^i-S^^^iW^fiT 0 ^^ 
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mmt^±^iyit^mt%m^n\t^^Lx^^%mm^t^^fhfh^ 0 

*mWxm^l>foZ>W.&ik7F±;vt LXn, v-^^h (MSchadt) £ 

^ ^ i; a y \) y t ( w HelfrichW) b LfcTNi (Twisted 

Nematic) <£>?&b1i^*-£/K STNl (Super Twisted Nematic) (OWLm^f^^ 
/K VJ-V (NAClark) k 7 $ 1 ^ J\< (S T Lagerwall) \Z. «t 9 £ fife 

^ni« B B B i*t/K mmvvi/v^z- (tft) %&mm\mvtcm&m 
7F±/]/tek*tfmifbfhz> 0 

v\ mMmtp\zmm<£>%, ^k\^fi^nmm%. wmn*ni&irz> 0 
^xn o mmiftWitDijfettm^Zo 

HA^IfLfcNF©, ESTttflnfr-CMfcL-fc*- ZOtElMMl G G tl, 

- 1 o°ct3 o nm®m<DEm&£mzmj£L, ^(omtrnxm-r. mm^m 
o : i o%^m(omtmx\ nm^m^^ 
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^<20. 6$PSr-r^<^mL^ 0 r ©B^7-^kM!|l^, 8 0^^12 

X (-) : 7i?hA^S^5Pa • sifcmX~hZ>M& 

O : # h # 5 0 1- 5 0 0 0 P a • s tfcSi^ 

x (-) : fAM#5 0 0 0 P a • s £ri£;L5l§£ 

0 0/imOfWi*L, 7 5^20^1^ £ bfc 9 0«CT? 5 ftfaftfc 

J I s ) ®ttS&£#&03Sfttt*3r& (# v z?m j is-z-0 20 81: 

2£CfcSiI£f*8*&||J6U 6 0t\ 2 4 NfFbK'II Lfclf 1 0 0 /i ►) 
(D&MMM W1SL; g/m 2 - 2 Ah r s) £*#>fc 0 8S£#tt©fMBitt#T 

44 



WO 01/98411 



PCT/JP01/05330 



O : 6 0°C^S^^tt^2 0 0 g/m 2 • 2 4 h r s^T\ :7 s 7 * ^ * * 38 
A : 6 0tm#tt^2 0 1 -2 5 0 g/m 2 •24hrsT\ /y^y 
X : 6 Ot^ISm5 2 5 1 g/m 2 • 2 4 h r s -fj^vtWL 

■7=7 mm^^±^m i/-A>fnm&to&, m^^mmy^ ^a±ic i 

4t:**T»fe*bfc«^il©/h>i- (I5mm£) £§J!)fflLfco i - 
3 0°C^bl 5 0^C^T*S^5°C^#jg.TTTMA (Termomechanical analysis 

) mfeLfro &&mm&&zz(Dm<m<Dmmmm (T g ) tLtc 0 

0 0 M mOJ¥^T'^t, 7 5°CT*2 0^|ijl!lIi, $ h 9 0 °C1? 5 n?&Wm 
4k£"£X'&btitzmkm%:3mmX 5 0 0 mmMiiO <9 ffi Lfc 0 -<^fc)H£, 
^7°n>-^#t4SiJ^{c:T2 0°C~8 0°C^T©^-lTS#^5riiJ^tfCo 

0 0//m©Jf^TitU 7 5°CT2 0^fi*n,a^ N £ M£ 9 0 1 5 B^fUijS 

(%) = (^^Tk^^O^fili^M/^BiiO^*) X 1 0 0 
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O : tim7k<Ds(a->&m&ft 1 mS/m*#5 
A : tttti*^^^^ 1 ~2mS/m 
X : ttHi*©>f tyfi W 2 m S/m*«i5 

iiOA £ 355 12 . 4T*)5RC4 0 8 7' [fyV (**) ] 
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X : i/-^JR©5S# 1 • 1 mm^Tfci, LttiCif L < #tt<5 . 

b b b©A £ ^1 2. 4Tfo5RC40 87 [fyV ($*) ] M^M^^^&T^ 
ALfCo #^-c% %(D&A1L&X Vy? htfy KE S- 3 0 2 [H#4t^ ($0 
T«Lfc„ ^^rzyh^r, 8 5t/RH9 5%©fi^TT\ *tL-?*L2 

5onis, 5oo.0#p H i N i, o o ommtkm'&feWLvmco mm-^(Dmmoy 
ajsmaET^ajt^fc ut, 6o°c, 9 0%M^©^Ti^sLfc o -t^as 

O : 5 0 OBtP^ai^tlL&l^T, ^J^y ;VW^m<D^-;vm^h<D^.m 
T*5 0 0 nm£Xft\Lm*K&t>fo?> 

X : "5 0 O&IHfeii&fclfc^T, ^J>,y^±;VWiRU(DZy-/vm^h<DWM 

i. x.#**,mm (i) 
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(B&fB#; 2EHMG) % t - ;I/7 x / -/^ / / !) e/^/H-f /P (Ifcfa 
% ; t — B PMG) &ffll^c 0 

2 i ertBttffilW»l*^^^«rJIS^UTtt, 1, 6 — ^W**-fr*?>ry isi? 

;VaL—y-jV (B&fB^-l, 6-HGDE) , 2W^tt^ 37^ / -/VFS^#^> 
WflrC&S*B#>f • rxfc7ny8 3 OSJ (¥*&#^*&J3 

5 0-3 7 0) „ t^7x/-;VA(Z)/n t° V^^r KttinS!ifrfcfc^2ff=^> 
lliHTlimiD B p'iS n U rrr*EP4 0 0 0Sj (¥W15 3 0~ 
5 5 0) % 1^ r/f^EP 4 0 2 3 S J 8 0 0 — 9 0 0)£JBV^c o 

7 0 2J (G P C id «£ 3 # D V >-&^®t;¥^#^-4&J 
1 0 0 0) £fflv^c 0 

^ -y-fxi \?uyjry=i —;vi? y y s^/i^ —x/K m * * ^ sas 557©^!) 

2. fiMfk^iJ (2) 

4 'irfBte* Mt-a-fcfc tttt, 1 of£fCS?>6 0 o cM7K^iSt4m7K^> 
tBTKO^r^-^^^o. 5mS/m©^y^x!J7!) f-;Vf}-7^^ (3- 

3. ffftftiiA (3) 

i, i-^^/vsiii^tLt, by i/y^yi/7t- h^s^^r 

^^tttofc (2, 4- [If* (1, l-S^3vkg^S) ] Yfr^y) N D BUS 
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4. mm.%m\ u> 

i»>d* t it, • ^p p p^ tmu- 1 2 0 j (m^mnmw. 

j£p B p£ r7Kv77^^SO-EU Ot-^!)VF^p^H.!)^ 
v/7y©6fi%^l7^7- (^T, SO-El-6^^p) 

5. v^VTJs/i/y v^ij (5) 

4 0 3) £ffiWc 0 

6. ^A^;Ky^-^C3fe^ (6) 

1 ) 

^Ml^ (a) 

Jt#«L IMAf, fiftth ftiPf Irixfe 2 o 0 0 m 1 OEo p 7 7 ^ => 
4>fc* 2^^^=^^^ Uxt7ny& 30S©5 0 0 g ^Tr^ E P 
4000Stf)100g N *?T? V frffl. 10g. fym^y wl'T 5^0. 1 g „ 
f;t^xi/5 0g^nx:, SMIALW^i 1 0°CT-5B#rp1S^^*— 

& iz. x ^/vt ? y h 3 5 0 g x f y $s ? y k 2 0 g , 

g^APx.S^mrtic^^^^AL^^e )N 7 0 < CT3B#P^^ 

&fe: % l l 0°C(DUf±TX^h^y^m\ ^#*i/MmmtfLM (a) 
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y/^-M&tfc* (si) ^-i^titv^c. ft**, ^/-r-ttfcft 
fc»#*y^-^d*bJiws*b5»si«sir^ y^=fA»tt^ (si) 

3 7. 9Mft%i:^JP^ L/Co 

/VzfATO^ (SI) ©*ftjfefflfttt-4 2 c C£^Lfco 

(^•rt«2) 

^ktt^; ^HKifc* (**«sr* ; S2tm&i^) ^w^tf?* 

;>«rm^«- (b) 

^fc, 2 tt77* E P 4 0 2 3 S O 6 0 4 g , *$TV 

y^K6g, MJx^ywWT^O. 2g, b/ny5 0 g epi, 

2-xf/^i//VT^!jI/-f3 5 0 g, 9 V h 

20g N 1, 6 -^iJ-^v^— /V-v^ y W h 1 g> T*/VXi? 

h y/n g, *5j;t^T)/f^^ y/fp=f y/^2 g&Anfcgifc&rti;:^ 

&i-> 1 1 0 0 CO^JETT*J3fc h/t^y£fTl\ x^#i/TO^ (b) 
^y;v=fA#&^ (S2) a^-K#fcL-^fco ^yv^Mir^ 

*y-r-^3&»e>jnn$tu5***air^ y^=f^»«[^ (S2) m«3 7. 
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^#*ffflmm.j&y!i (b) %t bail wit tcw%km%iT ? 9^=? 

^!)^©14. MU-1 2 KBM-4 0 3O2. 4gjS x 

b y l^^^-f y*sT-r~- h©S?^t^7 5 i'tfjlHIfttfX) . 0 9gR N DBU-t^ 

±mm (p i -^a) &#fc 0 

— 3u ^i/^y*y h-A^^Sr* (3 v^n t 0 ^- M 0 
#M^Lfc 0 &V^, t7 ^ y^i® 3*n-;K-lMW 5 // m£(TI^5 

y9^^>y^mm^m±/^m^-^Mu^p 1 ^buibp 1 -±^j^<^i 0 
±/^m^-^mm^p 1 1*2 3°c-t?2 4 i^nt 1 1 1 t^^^oMiftii^ 

^7^^iy^M^Bl^^-fe/^^-/^J*a^P 1 tt> ^tf^vltfflg^W ft 

^39. 22%, =fi^^^y-r-^^^»^i 4. 15 °/ck «smK7t»^ 
tt^i9. 66%, ^^v^ty^y ^^j^w^i. 6% x mitm^Atf 

2 5. 3% % ^biEii^W*^0. 0 7%ffcot 
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•J/-/^^ iji^O. 5 mm, f^20~2 2 jtim£&£ y-^PP 
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